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INVESTIGATION  OK  THE  OCCURRENCE  OP  BIOLOGICAL  STRAINS 
OF  THE  STRIPE  RUST  OF  WHEAT  DURING  THE  YEAR  1932 

«# 

Arb.  Biol.  Reichsanst.  fur  G.  Oassner  and  V.  Straib 

Land-und  Forstwirtschaft  (Instituta  for  Agricultural  Botan- 

21 t  59-72.  (Reports  of  tha  ica,  Braunschweig) 

Federal  Biological  Instituta  for 
Agriculture  and  Silviculture) . 

I.  Introduction 

*• 

In  a  publication  issued  last  year  (Oassner  and  Straibi  9),  we 
devised  a  standard  assortment  for  the  determination  of  strains  of 
stripe  rust  on  the,, basis  of  examination  of  a  great  number  of  varieties 
of  wheat  (cf.  Straibt  10)  and  described  the  diagnostic  behavior  of 
fourteen  strains  of  stripe  rust.  In  the  following  investigations  which 
concern  the  examination  of  the  origins  of  stripe  rusts  collected  or 
furnished  by  third  parties,  in  1932,  we  are  utilising  the  same  standard 
assortment.  Is  shall  report  on  the  results  of  our  examination  in  Sec¬ 
tion  III  of  this  comunication,  but  it  will  first  be  necessary  to  fur¬ 
nish  some  supplementary  information  to  our  earlier  reports  on  carrying 
out  experiments  for  determination  of  strains  of  stripe  rust.  In  earlier 
experiments  for  determination  of  strains  of  stripe  rust.  In  earlier 
publications,  we  have  repeatedly  pointed  out  the  particular  difficul¬ 
ties  inherent  in  working  on  stripe  rust,  due  to  the  fact  that  experi¬ 
mental  results  are  dependent  on  the  particular  experimental  conditions 
to  an  extent  not  applicable  to  other  types  of  rust  (Oassner  and  Straib: 

5, 6,7, 9).  Although  the  determination  of  the  strains  of  stripe  rust 
found  in  1932  was  effected  in  principle  in  the  earns  manner  as  in  the 
experiments  on  which  our  communication  of  last  year  was  based,  there 
are  soma  new  factors  in  regard  to  methodology  which  are  important  in 
carrying  out  the  experiments  and  evaluating  the  results  of  the  latter, 
and  shall  therefore  be  discussed  first. 

II.  Remarks  on  Methodology 

By  referring  to  our  earlier  publications  (9),  we  need  not  here 
again  repeat  the  experimental  methodology  used  in  the  cooperative  deter¬ 
mination  of  strains  of  stripe  rust.  We  shall  restrict  ourselves  here  to 
the  following  remarks, 

1.  In  producing  the  single-spore  strains  required  for  the  exact 
determination  of  rust  strains,  it  was  shown  that  successful  infection 
by  single-spore  inoculation  in  the  actual  winter  months  (Dacenber  end 
January)  leaves  much  to  be  desired.  It  has  not  been  possible  to  deter¬ 
mine  whether  the  rate  of  infection  which  generally  remains  considerably 
below  1  percent,  is  due  to  inadequate  maturing  and  a  consequent  poor 
infectivity  of  the  spore  material  (cf.  Becker «  lj  Wilhelm*  11)  or 
whether  the  poor  light  of  this  season  affects  the  nutritional  conditions 
of  the  fungus  on  the  host  plant  to  such  an  extent  that  only  a  fraction 
of  the  spores  develops  into  pustules  (Oassner  and  Appel  *  2}  Oassner  and 
Straib*  5).  It  is  recommended  in  any  event  to  carry  out  slngle-epore 
infection  in  the  season  with  better  light  in  order  to  obtain  pure  strains 
of  rust.  Temperatures  over  20°  also  affect  infection  adversely  and 
should  therefore  be  avoided.  If  no  air-conditioned  greenhouses  are 


available  during  the  summer  months,  ice  may  be  placed  on  the  glass  cyl¬ 
inders  containing  the  inoculated  plants. 

2.  In  order  to  prevent  interference  with  the  infectious  process 
by  lack  of  nitrogen,  we  suggested  earlier  (9)  to  add  five  ccm  of  a 
solution  of  amoniia  nitrate  to  each  of  thaw  at  the  time  of  inoculation 
if  the  soil  is  not  very  nutrient.  Ws  simultaneously  pointed  out  that 
nitrogen  fertiliser  must  be  given  especially  during  the  season  of  good 
light  because  the  lack  of  nitrogen  indicated  by  premature  yellowing  of 
the  first  leaf  has  a  much  stronger  effect  in  awaemr  than  in  winter  where 
such  lack  may  be  completely  absent  when  the  experimental  plants  are  bred 
in  the  cold. 

In  different  series  of  experiments  during  the  winter  of  1932-1933, 
the  experiments  were  disturbed  in  some  cases  by  the  use  of  the  recommended 
amounts  of  ammonium  nitrate  because  fructification  is  then  excessively  pro¬ 
longed  and  soma  times  interferes  with  the  outbreak  of  the  pustules,  this 
last  manifestation  is  obviously  the  consequcnoe  of  ammonia  poisoning  which 
is  due  to  the  fact  that  the  amounts  of  carbohydrates  available  are  insuf¬ 
ficient,  due  to  the  lowered  ability  for  assignation  of  tha  plants  in  s 
season  of  poor  light,  to  sake  possible  the  synthesis  of  the  ammonia  into 
organic  nitrogen  compounds  (cf.  Qasansr  and  Hasaedrauk:  3, It), 

In  order  to  eliminate  the  risk  of  ammonia  poisoning,  we  now  sug¬ 
gest  replaoing  the  ammonium  nitrate  by  eeloism  nitrate.  Because  exces¬ 
sive  fertilisation  with  nitrogen  salts  products  sn  undesirable  prolonga¬ 
tion  of  the  incubation  and  fructification  period  (cf .  Oessner  and  Hasse- 
brauki  3),  we  further  suggest  reducing  the  nitrogen  amount  per  pot.  le 
now  add  to  each  pot  2  to  U  ccm  of  a  l.$%  solution  of  calcium  nitrate  in¬ 
stead  of  the  previously  given  5  ccm  of  e  1 ,$%  solution  of  ammonium  ni¬ 
trate.  These  doses  are  applicable  to  tbe  nutrient-poor  end  sandy-clay 
soil  utilised  by  us,  and  under  stsndard  growing  conditions  for  the  ex¬ 
perimental  plants  where  the  lower  doses  are  intended  for  seasons  of  poor 
and  the  higher  doses  for  seasons  of  better  light. 

3.  For  the  cultivation  of  the  experimental  plants  to  be  utilised 
for  the  comparative  determination  of  strains  of  strips  rust,  we  suggest 
a  temperature  of  about  18°  to  20  degress.  "Plants  cultivated  in  s  warm 
temperature  possess  longer  leaves)  these  are  not  only  more  suitable  for 
carrying  out  inoculation  end  for  evaluation  of  the  types  of  infection 
than  the  certainly  stronger  but  shorter  leaves  cf  plants  grown  in  the 
cold  but  also  respond  more  uniformly  to  infection"  (Oessner  end  Strati)  t 
9,  p  lU*) . 

Vs  also  attempted,  in  the  sxpsrimints  during  1932-1933,  to  main¬ 
tain  the  cultivation  temperatures  as  uniformly  as  possible)  hcnever, 
more  recent  observations  have  shown  us  that  wlations  of  the  cultivation 
tenperatures  between  lb°  and  20°  are  permissible  because  they  do  not  es¬ 
sentially  change  the  type  of  infection  of  tbe  standard  types  anployed  by 
us .  It  is  important,  however  to  avoid  oultivstlon  at  low  temperatures 
because  the  latter  may  inorsass  receptivity  in  eertain  varieties.  Such 
an  effect  of  the  cultivation  teaperatures  is  not  surprising  whan  we  con¬ 
sider  the  influence  of  the  temperature  reported  in  our  earlier  observa¬ 
tions  on  the  reaotion  of  plant  varieites  to  stripe  rust  (Oassnsr  and 
Stralbi  6)  because  such  an  influence  of  the  cultivation  temperature  would 
act  in  the  same  seme  as  the  effect  of  te^>erature  during  the  actual  ex¬ 
periment  for  Infection  in  whioh  an  increase  of  te^ersture  may  result  in 
increase  of  resistance  end  e  decrease  of  temperatures  in  sn  increase  of 
receptivity. 


L.  The  strain  tests  themselves  were  again  carried  out  at  a 
temperature  of  15°,  kept  as  uniform  as  possible.  Minor  variations  of 
the  average  temperatures  of  plus/oinus  0.5°  could  not  be  avoided  and  the 
tenperature  in  the  actual  winter  months  was  somewhat  lower  than  in  the 
season  of  good  light. 

These  variations,  unimportant  in  themselves,  are  obviously  not 
adequate  to  explain  certain  differences  in  the  experimental  results  during 
the  wintar  months  where  Cars tens  Dickkopf.  by  comparison  with  the  strains 
i»*».J,b,b,B,  12,  17,  no  longer  showed  type  0  with  sharply  defined  large 
and  small  necroses  but  often  a  marked  formation  of  pustules  and  the  in- 
fectious  type  II  and  in,  whereas  type  0  survived  on  Cars  tens  Dickkopf  also 
in  the  winter  months  as  compered  with  the  straiim  9,  15,  16.  A  slight  de¬ 
crease  of  resistance,  during  the  months  of  December  and  January,  was  also 
observed  in  the  types  "Rouge  prolifique  barbu,"  "Spaldings  prolific"  and 
Holsapfels  Fruhweizen",  in  comparison  with  the  strains  5,  6,  7,  8. 

..  ^  I.t  ia  ™ry  difficult,  however,  to  obtain  a  definite  insist  into 

the  final  uses  of  the  shifts  in  resistance  Just  mentioned  because  the 
inevitable  variations  of  lighting  in  the  different  seasons  obviously 
also  change  the  conditions  of  both  cultivation  and  experimentation.  We 
must  consider  in  this  mainly  the  reaction  of  the  lighting  conditions  on 
the  other  nutrient  processes  of  the  plant  which  find  their  definite  ex¬ 
pressions,  among  others,  in  the  varying  nitrogen  requirements  correspond¬ 
ing  to  the  variations  in  season. 

In  any  event,  we  re commend,  on  the  basis  of  the  indication  Just 
given,  not  to  utilise  the  light  poor  months  of  December  and  January  with¬ 
out  a  corresponding  critical  evaluation  of  the  experimental  results  for 
the  determination  of  strains  of  stripe  rust.  We  ourselves  carry  these  ex¬ 
periments  out,  as  far  as  possible,  during  the  months  September  to  November 
and  February  to  May. 

5.  The  dependence  of  the  results  of  infection  on  the  experimental 
conditions,  as  stressed  above  in  regard  to  stripe  rust,  appears  to  make  it 
necessary,  in  the  examination  of  the  origin  of  stripe  rust  in  regard  to 
strain  classification  as  well  as  in  the  determination  of  new  strains  of 
stripe  rust  for  purposes  of  comparison,  to  always  retest  the  most  import¬ 
ant  and  known  strains  from  time  to  time.  Only  this  seems  to  make  possible 
adequate  control  of  the  constancy  of  the  experimental  conditions  because 
any  variation  in  the  Ir.tter  must  affect,  and  produce  a  variation  in,  the 
behavior  of  the  oontrol  varieties. 

6.  The  evaluation  of  the  infectious  types  has  already  been  carried 
out  im  the  manner  described  earlier  by  employing  the  designations  i,  00,0, 

I*  II>  IUf  1^  (Gaasntr  and  Strafe i  9»  p  11*6)  e  Tha  designation  0~plus  la 
new.  As  will  be  seen  from  the  listing  of  the  infectious  pictures  of  the 
lb  biological  strains  of  the  stripe  rust  of  wheat  in  the  standard  classif¬ 
ication  given  last  year  (Qassner  and  StraibJ  9,  p  15b),  thare  occurs  in 
soma  esses  an  Isolated  formation  of  eporee  (type  I  to  II),  in  addition  to 
infaction  type  0.  Its  infection  picture  wee  then  given  aa  0-1  and/or 
O-II.  In  placa  of  this,  we  are  now  utilising  the  designation  0-plus,  The 
plus  sign  is  meant  to  indicate  that  in  addition  to  the  generally  uniform 
type  0  (necroses  and  discoloration  without  spore  deposit),  there  also  ex¬ 
ists  an  occasional  slight  formation  of  spores  or  tendency  toward  ths  lat¬ 
ter. 


In  the  grouping  given  subsequently  of  *11  of  the  strains  of  stripe 
rust  found  by  us,  the  biotypes  already  described  are  identified  by  the 
new  designation  O-plus  instead  of  the  earlier  findings  0-1  and/or  O-II. 

7.  The  standard  assortment  utilized  for  the  diagnosis  of  strains 
of  stripe  rust  has  been  utilized  in  the  arrangement  established  earlier. 
Deviations  and/or  supplementary  indications  exist  in  the  sense  shown  below: 

a)  The  variety  "Rouge  prolifique  barbu"  which  had  been  sug¬ 
gested  last  year  not  as  an  actual  test  but  only  as  a  "complementary  vari¬ 
ety"  (Gassner  and  Straib:  9),  has  been  included  in  the  main  standard 
assortment  which  now  consists  of  10  instead  of  9  varieties  of  wheat.  This 
inclusion  facilitates  and  confirms  the  specific  determination  of  the  rather 
frequently  occurring  strains  2  and  3,  and  is  also  valuable  for  the  diag¬ 
nosis  of  the  strains  15  and  17  of  stripe  rust  tfiich  are  being  newly  de¬ 
scribed  in  the  following. 

b)  In  our  report  of  last  year,  the  varieties  "Rouge  prolifique 
barbu"  and 'Chinese  166"  had  been  utilized  as  complementary  varieites.  the 
former  has  been  included  in  the  main  varieities  of  the  assortment  and 
Chinese  166  was  retained  as  complementary  variety.  For  the  sake  of  com¬ 
pleteness,  the  behavior  of  this  variety  in  response  to  all  the  strains  of 
stripe  rust  has  been  communicated,  but  it  should  be  stressed  that  infection 
type  i  applies  under  the  prescribed  test  temperature  of  l5°C.  At  lower 
temperatures  (10  to  12°) ,  i  would  be  replaced  by  type  0  and/or  00.  The 
standard  assortment,  for  strains  of  stripe  rust  now  consists  of  10  main 
and  one  complewntary  variety. 

III.  Compilation  of  the  Origin  of  the  Stripe  Rusts 
Investigated  and  the  Results  of  Examination 

The  study  of  strains  of  strip*  rust  during  1932  again  received 
the  support  of  various  organizations  within  and  outside  of  Germany  who 
sent  us  samples  of  stripe  rust.  In  so  far  as  we  were  able  to  obtain 
infections  with  these  samples,  the  donors  are  named  in  Table  1  and  we 
take  this  occasion  to  thank  them  and  all  others  for  collecting  and  send¬ 
ing  us  this  material. 

As  shown  in  the  following  compilation,  a  total  of  77  stripe  rusts 
could  be  cultivated  successfully}  of  these,  71  cams  from  Germany  and  6 
from  other  countries .  Since  several  samples  of  rust  were  collected  in 
the  same  localities,  the  number  of  points  of  origin  is  less  than  that  jf 
the  sanples  investigated  (77  samples  from  59  localities).  The  sables  of 
rust  were  first  multiplied  on  a  highly  receptive  variety  (Michigan  Amber) 
and  initially  tested  as  "populations"  against  the  standard  of  classifica¬ 
tion.  For  the  final  and  exact  examination,  we  again  used  only  single- 
spore  strains  and  attempted  to  produce  and  test  3  single-spore  strains 
from  each  population,  1*  wore  not  entirely  successful  in  this  because 
the  number  of  single-spare  strains  is  loss  in  soma  and  more  in  other 
cases. 

On  two  of  the  strip*  rusts,  tests  with  slngle-epor*  strains 
could  not  be  made,  and  ths  results  obtained  with  these  populations  are 
therefore  given  later  in  parentheses  (Table  3»  page  66). 


The  tests  of  e  total  of  192  single-spore  strains  isolated  from  the 
various  samples  were  made  primarily  during  the  months  of  February  to  May 
1933.  As  far  as  possible,  the  testa  were  repeated  several  times  and  the 
standard  of  assortment  was  inoculated  567  times  with  the  different  strains 
and  populations.  . 

A  total  of  12  different  strains  of  stripe  rust  were  demonstrated 
by  this,  of  which  the  strains  2,  3,  U,  5,  7,  8,  9,  12  had  jlready  been 
classified  during  the  years  1927  to  1931  (Gassner  and  Straibt  9);  the 
strains  1,  6,  10,  11,  13  were  not  contained  in  the  sables  of  the  year 
1932  inaafar  as  it  in  possible  to  come  to  definite  conclusions  from  nega¬ 
tive  findings.  Three  strains  are  new  and  have  been  designated  as  15,  16, 
17.  (Motet  In  regard  to  the  locality  of  origin  of  the  strains  11  and  12 
in  our  report  of  last  year,  the  correct  point  of  origin  of  these  strains 
is  not  Hiafcerg  near  Vienna  but  Untar-Hidiarg  near  Kufstein  in  the  Tyrol, 
according  to  later  information  by  the  sender) . 

Table  2  contains  the  diagnosis  of  all  strains  of  stripe  rust  clas¬ 
sified  so  far  and  includes  those  which  me  did  not  again  encounter  in  1932. 
The  new  strains  15  to  17  are  arranged  for  better  review  by  being  placed 
alongside  and/or  between  closely  related  strains. 

The  strains  1  to  1U  described  last  year  have  been  re-tested,  and 
the  results  concord  well  with  the  findings  of  last  year.  In  some  cases, 
especially  for  Carsens  V,  we  again  observed  occasionally  the  formation  of 
pustules  in  addition  to  type  0  so  that  the  mean  type  of  infection  now  must 
be  designated  as  0  plus.  Be  stress  again  (of.  page  61)  that  the  reaction 
of  Carsens  V  is  more  dependent  on  the  season  than  that  of  other  varieties. 
The  findings  reported  do  not  refer  to  the  light-poor  season  in  which  Car- 
stena  V  shows  a  surprising  increase  of  the  otherwise  existing  type  0  plus 
to  Il-III.  The  following  remarks  apply  to  the  characterisation  of  the 
new  strains  15  to  17 t 

Strain  15  was  isolated  far  the  first  time  from  e  sample  from  Austria 
(Wieselberg-Brlauf)  and  was  later  found  again  in  the  Finnish  stripe  rust 
(Jokiolnen) .  It  is  generally  not  very  aggrweslve  for  most  of  the  varieties 
of  the  atandard  assortment,  and  is  differentiated  from  the  closely  related 
strain  12  perhaps  only  by  the  strong  infection  which  it  causes  in  Spaldings 
Prolific  which  is  not  attacked  by  a  train  12.  The  examination  of  the  two 
origins  of  strain  15  was  carried  out  only  on  the  standard  assortment  (in¬ 
cluding  the  complementary  varieties)  but  not  on  e  larger  wheat  assortment. 
There  is  a  alight  possibility  consequently  that  wheat  varieties  not  in¬ 
cluded  in  the  standard  assortment  would  still  sheer  differences  between  the 
Austrian  strain  15  and  the  Finnish  stripe  rust  identified  with  the  latter. 

Strain  16  wet  found  first  in  Pebstcrf  (Braunschweig)  and  simultan- 
eously  In  Haaersleben  (Sachsen)  ea  well  as  later  in  Finland  (Jokloinan) . 

Tha  identity  of  the  Finnish  ■  train  with  the  Oerwn  strain  16  wee  definite¬ 
ly  confirmed  both  by  the  findings  on  the  standard  of  assortment  as  well  as 
by  teste  of  a  larger  wheat  assortment.  Physiologically,  strain  16  is 
closely  related  to  strain  9  and  the  main  diffarenoe  lies  in  tha  resistance 
to  strain  16  of  Heines  Kolben-Veiten  end  the  reoeptivity  of  this  wheat  to 
strain  9.  *e  should  not  neglect  to  state  that  the  different  reeetion  to 
strains  9  end  16  it  restricted  to  Heines  Kolben-Veiten  but  does  not  ex¬ 
tend  to  Bunkers  Soemerdlekkopf  which  shows  the  same  reaction  to  all.other 
known  strains  of  etrlpe  rust  as  Heines  Kblbeneonmerwelsen  (of.  Straibt  10). 


Strain  17  was  found  only  once  in  West  Germany  (Bonn)  and  is  dif¬ 
ferentiated  from  strain  7  by  the  resistance  of  Carstens  V  and  the  recep¬ 
tivity  of  Spaldings  Prolific  as  well  as  by  higher  rate  of  infection  in 
Webster  C.J.  3780. 

The  geographic  distribution  of  the  stripe  rusts  found  in  1932  will 
be  seen  on  the  preceding  Table  3  in  which  the  corresponding  findings  of 
the  years  1927  to  1931  are  listed  for  comparison  in  the  last  column. 

As  already  mentioned,  the  strains  1,  6,  10,  11,  13,  lb  were  not 
determined;  the  existing  strains  of  rust  wsre  found  as  follows* 
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1 

5 

(M 

it 

5 

15 

(15) 

n 

7 

7 

(7) 

n 

6 

8 

(6) 

H 

9 

3 

(3) 

It 

12 

1 

(0) 

N 

15 

2 

(0) 

n 

16 

3 

(2) 

n 

17 

1 

(1) 

n 

The  numbers  shown  between  parentheses  refer  to  the  points  of 
origin  within  Germany  and  the  numbers  preceding  them  refer  to  the  total 
number  of  localities  in  which  they  were  found. 

In  order  to  facilitate  a  review  of  the  geographic  distribution, 
we  show  a  special  compilation  by  provinces  and  countries  in  Table  U. 

Small  dots  represent  the  localities  from  which  samples  of  stripe  rust  were 
cultivated  and  tested  successfully,  and  large  black  circles  represent  the 
number  of  localities  in  which  the  corresponding  strains  of  rust  were  con¬ 
firmed  within  the  respective  province  or  country. 

Appreciable  differences  exist  in  the  frequency  of  occurrence  of  the 
individual  rust  strains  during  1932.  In  the  main  German  wheat  cultivation 
areas,  the  strains  2,  3,  5  wars  noted  most  frequently,  and  in  second  place 
come  strains  7  and  8.  In  detail,  the  distribution  picture  is  rather  multi¬ 
fold  because  the  same  forms  of  rust  are  often  found  in  widely  separated 
regions.  Strain  8  was  encountered  in  the  provisoes  of  Saxony,  Hessen- 
Nassau,  Rhineland,  in  the  state  of  Hessen  and  also  in  Sweden  and  Canada} 
strain  16  was  found  in  the  province  of  Saxony,  in  the  state  c t  Braunsch¬ 
weig,  and  in  Finland.  Strain  15  could  be  demonstrated  for  Austria  and  for 
Finland. 

Whereever  a  larger  number  of  rust  samples  from  different  localities 
in  a  given  land  was  examined,  several  strains  could  be  observed  as  follows* 


Land 

Locality 

Strain 

Saxony 

55 — 

*#3,5777*^ 

Hanover 

ll* 

2,5,7 

Hessen-Nassau 

1* 

3,5,8 

Rhineland 

6 

5,8,17 

Braunschweig 

18 

2, 3,1*, 5, 16 

Hessen 

5 

2,3,8 

It  follows  from  this  that  we  are  nadequately  informed  on  the  dis¬ 
tribution  of  rust  strains  in  those  counties  and  countries  in  which  material 
from  only  one  locality  was  investigated,  and  that  there  is  no  point  in  dis¬ 
cussing  geographic  distribution  of  rust  forme  in  detail,  considering  t!/- 
present  status  of  our  knowledge.  For  this  speaks  also  the  comparison  of 
the  findings  of  the  year  1932  with  those  of  the  years  1927-1931  (Table  3). 
These  findings  concord  only  to  e  very  minor  extent.  The  part  of  Germany 
(Saxony)  which  was  tested  most  thoroughly,  presented  the  strains  1,  1,  5, 

9,  10  during  1927-1931,  end  the  strains  2,  3,  5,  7,  8,  9,  16  during  1932. 

Ve  can  say  with  certainty  today  that  stripe  rust  is  largely  spec¬ 
ialised  end  that  we  will  encounter  an  increasing  motor  of  strains  with  an 
increasing  nuwtor  of  investigations.  (Notat  During  1927-1933,  a  tote',  of 
6  strains  was  found  in  Schlanstsdt  which  was  examined  especially  thoroughly, 
and,  in  the  region  of  Magadburg,  a  total  of  10  different  strains  of  stripe 
rust.  The  relatively  extensive  material  for  observation  received  during 
1932  from  Saxony  and  Braunschweig  also  lets  us  recognise  that  the  per- 
eentual  share  of  the  different  strains  of  stripe  rust  observed  here  is  un¬ 
even  and  that  certain  strains,  especially  strains  2,  3,  5  as  well  as  7  and 
8,  occur  particularly  frequently  in  Central  Germany.  There  is  no  doubt 
that  tha  distribution  (as  already  stressed  by  Gassnar  and  Straib:  8,9) 
is  closely  related  to  the  varieties  of  wheat  primarily  cultivated  in  a 
given  wheat-raising  area.  Tha  strains  of  rust  mentioned  are  without  ex¬ 
ception  thoee  which  attack  tha  widely  used  "Dickkopf"  wheat  of  the  type 
Stntos  Dickkopf.  The  strains  $  and  7  are  further  characterised  by  the 
fact  that  they  also  attack  Cars  tans  V  which  has  bean  widely  cultivated  in 
recent  tinea,  and  me  must  expect  therefore  that  their  propagation  will  keep 
step  with  the  inoreesed  cultivation  of  this  variety.  In  the  opposite  sense, 
we  may  anticipate  that  strain  8  which  heavily  attacks  " Renter  wheat"  will 
diminish  In  frequency  with  the  decreasing  cultivation  of  this  variety.  Nor 
can  it  be  mare  chanoe  that  the  rust  strains  16,  9-11,  15,  12-lh,  listed  be¬ 
hind  e train  8  in  tha  arrangement  given  (Table  2) ,  show  a  lea a  wide  distri¬ 
bution  on  the  standard  of  classification  than  tha  forms  first  mentioned 
and  ere  encountered  much  more  seldom  in  Oeraaigr  (cf .  right  half  of  Table 
U).  It  la  a  peculiar  fact  Initially  not  explainable  that  strain  1,  normal¬ 
ly  extraordinarily  aggressive  (which  was  demonstrated  by  us  earlier  to  be 
e  mutation  of  streln  9  and  also  found  in  1931  on  location)  mi  not  found 
in  any  rust  locality  of  1932  although  it  mss  again  found  in  1933* 

At  the  ties  that  this  article  want  into  print,  tha  Investigations 
on  the  occurrence  of  stripe  rust  in  1933  had  bean  terminated  in  general  but 
could  not  be  Included  in  the  foregoing.  Ve  restrict  ourselves  therefore 
here  to  tha  short  stataamnt  that  we  found,  among  tbs  atopies  collected  dur¬ 
ing  1933,  at  least  $  mors  new  and  as  yet  unknown  strains  #>lch  received  the 
n tutors  18  to  22. 


Foe  tacrlpt 

Vhlle  proofreading  this  article,  a  report  was  published  by  Hanna 
Becker  on  the  rust  investigation  carried  out  in  tbs  Agricultural  In¬ 
stitute  of  tha  University  at  Halle  (Kuhn-Archlv  1933,  p  293-30$) .  The 
author  described  five  new  strains  of  strips  rust  by  utilising  our  standard 
of  assortment,  and  gave  them  the  numbers  1$  to  19. 


For  important  reasons,  it  is  unfortunately  not  possible  for  us  to 
adopt  these  strains  in  our  compilation  of  forms  of  stripy*  rust.  The  author 
did  not  effect  the  investigations  with  the  absolutely  required  single¬ 
spore  lines  but  with  popula tions .  Me  do  know  however,  that  in  such  popu¬ 
lations  several  strains  may  be  present  simultaneously  in  which  the  infect¬ 
ious  type  of  one  strain  may  become  superimposed  on  those  of  the  other 
strains  in  a  great  variety  of  ways  ,and  may  cosine  with  these  in  such  a 
manner  that  new  and  different  strains  seem  to  have  been  observed.  It  is 
for  this  reason  that  the  determination  of  new  strain*  of  rust  makes,  it 
absolutely  necessary  to  first  obtain  a  specific  starting  material  in  the 
form  of  pure  lines  as  conditio  sine  qua  non.  ] 

Main  Content 


1.  The  above  investigations  contain  the  results  of  the  analysis  of 
7?  samples  of  stripe  rust  from  59  different  localities  which  are  generally 
located  in  the  mein  wheat-growing  areas  of  Germany.  All  samples  investigated 
were  from  the  year  1932. 

2.  In  the  samples  of  stripe  rust  investigated,  a  total  of  11  dif¬ 
ferent  strains  of  '  *pe  rust  was  classified*  of  which  strains  2,  3,  U,  5, 

7,  8,  9,  12  are  .  -.eady  known  from  our  earlier  investigations,  whereas  the 
strains  15,  16,  17  are  new. 

3.  The  frequency  of  the  rust  strains  is  very  irregular  in  the  dif¬ 
ferent  localities  end  is  apparently  determined  by  the  reaction  of  the  in¬ 
dividual  strains  to  the  varieltles  of  wheat  primarily  cultivated  in  e  given 
area. 

.  r 

-1*.  The  analysis  of  the  rust  strains  was  carried  out  in  the  manner 
described  earlier  but  the  standard  assortment  mas  enlarged  by  Including 
one  cf  the  complementary  varieties  among  the  number  of  main  varieties  so 
t'tat  the  test  assortment  now  consists  of  10  instead  of  9  varieties.  In 
regard  to  further  details,  we  refer  to  the  preceding  text. 
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Tabls  1. 

Cognation  of  Origins  of  Strip*  Rust  Tested  for  1932 
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M)i 

•  f 

i. 

* 

C  D«r  Elnaendung 

O  r  i 

Q  w 

Ceaammelt  »on 

Zahl der 
zeprflften 

El  sapor- 

* 

0,  Nr.  Datum 

atlaame 

•  J 

1  1 

i 

1 

1 

PreTlea  Brandenburg 

6 

ia  6. 

MDncbebcrg  (Mark) 

Dr. ».  Roaenatiel 

3 

> 

6'  i 

1 

3.  7. 

Muncheberg  (Mark) 

Prerlax  Sebleewlg-Heletela 

Dr.  O  e  h  1  e  r 

1 

48  j 

30.  a 

Kiel-Kitzcberg 

Dr.  Pape 

3 

i 

20a  j 

23.  a 

Schwartau  bci  Lfibeck 

Caraten 

— 

f 

20b  , 

23.  a 

dgl. 

• 

— 

20c  l 

23.  a 

d«l. 

. 

5 

■ 

20d 

23.  a 

dgl. 

■ 

— 

20  e 

23.  a 

d(l. 

• 

— 

» 

Previax  Sachaaa 

3  i 

a  a 

Hadmeraleben,  Kr.  Oarheraleben 

Vettel 

2 

10  a  ! 

2a  a 

•  ea 

aalbat 

2 

10b  ! 

2a  a 

•  m 

aelbat 

2 

26  ; 

26.  6. 

w  • 

Vettel 

1 

,  * 

4' 

‘  l. 

4  1 

a  a 

Klein- Wanzleben,  Kr.  Oacheralebcn 

Dr.  Fe  i  a  t  r  i  t  z  e  r 

4 

86a 

a  7. 

Hamersleben,  Kr.  Oacheralebcn 

Hamen 

4 

: 

86b 

a  7. 

w  • 

• 

3 

f- 

V 

i 

5 

a  a 

Schianstedt.  Kr.  Oacheralebcn 

Dr.  Bonne 

3 

73 

5.  7. 

•  -» 

ea 

3 

06b 

a  7. 

aelbat 

| 

128a 

11.  7. 

w  • 

Dr.  Bonne 

1 

j. 

52 

2.  7. 

HAtcnaleben, 

aelbat 

t 

1. 

53 

2.  7. 

Hornhausen,  . 

aeibat 

7 

1  i 

54 

2.  7. 

aelbat 

3 

;  i 

44 

29.  a 

Emeraleben,  Kr.  Halberatadt 

».  R  u  m  k  e  r 

4 

r 

47 

30.  a 

Langcnatein  a.  Harz 

Dr.  T  h  o  e  n  e  a 

1 

J 

55 

2.  7. 

Anderaleben,  Kr.  Halberatadt 

aelbat 

4 

■ 

\ 

56 

2.  7. 

n  • 

aelbat 

3 

f 

t- 

94 

a  7. 

Dingelatedt,  Kr.  Oacheralebcn 

aelbat 

1 

96 

a  7. 

Anderbeck.  Kr.  Halberaiadi 

aelbat 

1 

£ 

07 

a  7. 

Dardeaheim,  . 

aelbat 

— 

1 

t 

124 

12.  7. 

Halberatadt 

aelbat 

3 

12! 

12.  7. 

Quedlinburg  a.  Harz 

aelbat 

1 

i 

63 

4.  7. 

Olvenatedt  bei  Magdeburg 

aeibat 

3 

64 

4.  7. 

Eicbenbarleben,  Kr.  Neuhaldenaleben 

aelbat 

3 

f 

65 

4.  7. 

Tunderaleben,  . 

aelbat 

2 

t 

.27 

27.  a 

SalzmQnde  bei  Halle  a.  d-  Saale 

Riebeee! 

4 

i 

58 

i  7. 

Hecklingen  bei  StaOrurt 

aelbat 

3 

- 

1 

57 

2.  7. 

Schnaidlingan,  Kr.  Querfurt 

aelbat 

3 

116 

12.  7. 

Gfirabach,  Kr.  Sangerhauaen 

aelbat 

3 

114 

12.  7. 

Heaaerode  bei  Nerdhauaen 

Prevlaa  Haaaartr 

aelbat 

3 

• 

29 

25.  a 

Himmelatfir,  Kr.  Hlldeabeim 

aelbat 

3 

31 

25.  a 

Hobnaan,  Kr.  Hameln 

aelbat 

3 

32 

2a  a 

Aerzan,  Kr.  Hatneln 

aelbat 

3 

143 

ia  7. 

Ebatorf  bei  Olien 

Dr.  Senf 

l 

•: 

> 
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?  /Key  to  Table  l7 


a. 

Number 

g. 

Total 

b. 

Date 

h. 

77  samplea  from  £l  localities 

c. 

Sample 

pre-tested  as  population 

d. 

Origin 

i. 

a ingle -spore  strains  for 

e. 

f. 

Collected  by 

Nuatosr  of  Single-Spore  Strains  Tested 

main  testa 

Table  2.  Compilation  of  Infection  Type  of  Biological  Strains  of  Stripe 
Rust  Nos  1-17 

I  Versuchfbedingunfen:  Anzucht  bei  c«.  18“  C  Prufungitempcritur:  15“  C. 

0.  R el.  Luftfeuchti(keit:  80  90'o. 

Diffu.ei  Tigeslicht.  luirelchcnde  SiickMoffernlbrung. 


•mi  d«a  Ort  Himbtrg  b«i  WUn,  iond.ro  n»ch  (r.undlich.r  n.chtrkglich.r  Mitteilunf  dti  Eln- 
i— dart.  Harm  Dr.  S  t  a  i  n  a  r  ,  um  dan  Ort  Unt.r-Hlmb.rg  bai  Kutataia  ia  Tirol 
fabandclt  hat. 

a.  Stripe  Rust  Strain  No 

b.  Main  varieties 

c.  Complementary  variety 

d.  Experimental  conditions t  initial  growth  at  appr.  18°C.  Hist 
teaperature  1J>°C.  Relative  humidity  80-90$.  Diffuse  daylight, 
adequate  nitrogen  supply. 


Table  3 


Qeographlc  Distribution  of  Stripe  Rust  Strains  in  1932 
(Cohered  With  the  Distribution  of  the  Strains  In  Preceding  Tears) 


(im  Vii  i  'i  /ur  Verhreiiune  J.  r  Rassen  in  truhrren  Jehrciv 


ft/  Ian.1 

l 

b  0  r  i 

C  1832 
gefundene 
Celbrost- 
raaaen 

1927-  1931 
feitKotcllte 
Gelbroat- 
raaaen 

Deutachlan* 

I’rov.  Ostprv. 

M.iscnbera  hri  T apian 

vacat 

N 

Prov.  Rranden*-  t 

tlunchcherg 

7 

a  Hnlaicin 

Riel 

7 

•  k  Jr  r.p.  • 

Schwanau 

7 

I’rov.  Sachsen 

lladmersleben 

5.  7.  t> 

»,  to 

Kic:n-Yan<leben 

5 

i.  ft.  a 

!  I..”.  ’Hlvhcn 

Hi 

*  ‘  :  ir  i-ji 

’.  .x.  H.  <1 

4.  ft 

HAicH'IvKmi 

5 

H  »rnh.i  ivcn 

>.  .X 

1  ISU'fV  ••  * 

2 

•  a 

•  ancvn.rein  a.  Mar/ 

•» 

X-  .•  VRn 

X.  *1 

■  •;«!.  it 

ft 

lull  rhevk 

.«! 

) 

IXardvHhv  m 

i.Xi  *l 

Halhc.  >(adl 

7 

Qiivdiinlv  a 

2 

*  M  cfthUj! 

3 

1  ’chcnharlcben 

ft 

Tunderalehvii 

ft 

Sa./miimlr 

2.  .X 

Heclitlngeii 

3 

Sch»oiJlin/en 

3 

<iur«hai.!i 

.X 

* 

IK's.«m.l{ 

7 

Prov.  Hanoi.. v: 

llinuiiel>i;ii 

* 

llt'hnsvn 

«» 

Avrten 

7 

thuorf 

(21  *1 

Prov.  Hes».-i  Nj>i.au 

Oeatrich  a.  Rhein 

3 

$o«*cnheim 

•X 

Keratrnhauaen 

8 

) 

Grumhacb 

ft 

Prov.  Rheinland 

Bonn  a.  Rhein 

17 

Ruachenhoven 

J 

Euikirchen 

5,  8 

l.udrndnrf 

8 

Klain-Maiachaid 

ft 

Freiataai  lit  junacbwelg 

Glietmarmie' 

2.  4.  ft 

Hordorf 

4 

Norttnhof 

2.  3 

» 

Scheppau 

2 

fcabeck 

4 

Helmaltdt 

S 

*i  war  all  Population,  n  i  c  h  t  alt  Einaporllnie  feprftft.  Verfl.  S.  82. 
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C  1682 

tsn-isai 

dv  Land 

^  0  r  t 

gefundene 

Celbroit- 

^ — *■ — 

rMtttaiaiHv 

Gelbreet- 

rauen 

raaaan 

Freiataat  Braunschweig 

Pabetorf 

IS 

Mattierioll 

2.  3 

Frail  tut  Haaian 

Usb 

a,  3 

CreBenllnden 

2 

Langgdna 

A 

CleBan 

8 

3,6,8 

Sleinbach 

8 

Baycriache  Rheinpfalz 

Limburgerltof 

4 

Mecklenburg 

BsndelatorF  bei  Rostock 

vacat 

S 

Oeaterrelch 

Weselburg 

13 

Himberg 

vacat 

II.  12 

Ungarn 

Frankreich 

Magyarovar 

12 

Dept.  Seine  et  Oite  ■ 

Noiaay  le  Roi 

vacat 

2 

Verriirea 

vacat 

2.  3 

Versailles 

vacat 

2 

England 

Cambridge 

4 

Schweden 

Svalfif 

8 

V,  8 

Fi n  n 1  a n d 

Jokioinen 

is.  te 

14 

Nordamerika,  Alberta 

Olds 

vacat 

13 

Canada 

Duncan 

8 

a.  Country  (province) 

b .  Locality 

e.  Strains  Found  in  1932 
d.  Strains  classified  in  1927-1951 

•  *)  Vss  tastad  as  population  but  not  as  singls-opor*  line,  cf.  p  62. 


